An inactivating mutation in HDAC2 leads to dysregulation of apoptosis mediated by APAF1.
Histone deacetylases (HDACs) are important regulators of chromatin involved in silencing tumor suppressor genes. We examined mutation of HDAC2 and examined consequences of HDAC2 loss. Colon cancer cell lines and primary cancers were examined for mutations in HDAC2 by direct sequencing and capillary electrophoresis. Promoter methylation was determined using methylation-specific polymerase chain reaction in primary tumors. Sensitivity to HDAC inhibitors and resistance in vitro used colon cancer cell lines. HDAC2 mutations in the poly(A) tract in exon 1 result in a frameshift and premature stop codon. These were found in microsatellite instability (MSI) cell lines and 43% of MSI colon cancers, but only 7% of microsatellite stable cancers. Mutation was associated with complete or regional tumor specific loss of HDAC2 protein. Inactivation of HDAC2 was not associated with large-scale changes in promoter region methylation, but rather is a consequence of epigenetic MLH1 inactivation leading to MSI. HDAC2 mutation results in apoptotic resistance to HDAC inhibitors (trichostatin A or suberoylanilide hydroxamic acid), despite induction of global histone acetylation. Differential induction of apoptosis by HDAC inhibitors is mediated by the proapoptotic gene APAF1, as shown by specific APAF1 induction only in cell lines with functional HDAC2, HDAC2 protein localization to the APAF1 promoter by chromatin immunoprecipitation, siRNA knockdown of HDAC2 leading to up-regulation of APAF1, and stable knockdown of APAF1 reducing apoptotic response to HDAC inhibitors. Frequent HDAC2 mutations are found in MSI tumors and HDAC2 plays a major role in mediating apoptotic response to HDAC inhibitors through direct regulation of APAF1.